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INTRODUCTION

Previously-zoned traces of the San Andreas fault and San Juan fault within
the Cholame, Cholame Valley, Cholame Hills, Parkfield, and Stockdale Mountain
7.5 minute guadrangles have hLeen examined as part of CDMG's Fanlt Evaluation
Fr ogr afm. These fault tracea were zoned in 1974 as specified in the
alquist-Pricle Special Studies Zones Act (see Hart, 1985, p 2). Zoning
griteria at that time were more liberal than at present; specifically, all
Quaternary faults within those gquadrangles that contained the 5an Andreas
fault were included within Special studies Zones. Age-classification of fault
traces was based entirely on available geclogic mapping and reports. Present
evaluation procedures include both a review of the pertinent literature and
air photo interpretaticon, with field inspection of selected fault traces.
only those fault segments determined to meet the necesgary criteria of
*zufficiently active and well-defined" will pe included by the State Geologist
in the revised zones (see Hart, 1985, p. 5-6).

SUMMARY OF AVAILABLE DATA

San Andreas fault

The San Andreas fault extends northwestward across California for more
than 600 miles (960 km), £from the Salton Sea to Point Arena. The fault
traverses the ocean floor for about 74 miles (118 km) northward frem Point
Arena before crossing the Point Delgada peninsula near Shelter Cove (Jennings,
1975). The fault consists of numerous en echelon o subparallel fault
strands, most of the strands belhy right-lateral strike-gzlip faults,
Accarding to Sieb and Jahns (1984, p. 883), approximately 300 km (190 miles)
of right-lateral displacement has taken place since mid-Miocene time (13
million years B.P,).

The Parkfield-Cholame segment of the San Andreas fault 1& apparently the
moet active segment in terms of histeoric earthquakes, which include large to
major events in 1857, 1301, 1922, 1934, and 1966. Fault creep has been noted



FER-171 Page 2

locally ({(Brown and others, 1967; Nason, 1971; Schulz and Burford, 1979)).
This segment of the fault is probably the most intensely-studied fault segment
in the world (E.W. Hart, perscnal communication, 1985), Due to the limited
gcope of this study, the voluminous literature on the San Andreas fault will
not be reviewed. 0Only the pertinent geoclogic mapping will be examined.

The exlating 8Special §Studies Zones (88Z) within these five gquadrangles
(CDMG, 1974) are based on mapping by Brown {1970), Brown and others (1967},
Dibblee (1971a, 1971b, 1%72)}, and pickinson (1966), Initial =zoning was not
restricted to those faults that are "sufficiently active and well-defined®
surface tracee as required by current standards, but was applied to all
Quaternary-age faults, bDue to time conetrajints during the initial zoning, no
verification of fault location or activity was attempted by CbMG staff. The
various source maps had a small scale (1:62,500 or =maller), a planimetric
base, or both, and the fault traces on the S55F maps may be misl ocated. Other
faults were inferred or poorly defined, and some of the zZoned faults may not
meet our current zoning criteria,

Brown and others (1%967) describe the surface effects, including fault
rupture, associated with a series of seven moderate earthquakes (Mp= 3.5 to
5,5) near Parkfield and cCholame Valley during June-August 1966, Surface
rupture occurred along a 23.5 mile-long segment of the main strand of the San
Andreas fault, and also along a $.5 mile-lonyg segment of a western secondary
trace, Total right-lateral, strike-slip displacement from the earthguakes
amounted to "a few inches" (p, 1), while the main earthquake (M = 5.5)
produced coseismic displacement alang the main trace that amounted to 1.8
inches at Highway 46 in the Cholame guadrangle (p. 52-53), and 2 inches at the
"Claassgsen fence” in the Stockdale Mountain gquadrangle (p. 33-35).

Brown {(1970) shows an annotated "strip map® (scale 1:62,500) of recently
active breaks along the San Andreas and related faults between Tres Pinos (San
Benito County)] and Cholame Valley. The southeastern portion of his fault
tracesa are shown inh Figures 2A and 2B. His map incorporates much of the data
presented by Brown and others (1%67). In the pParkfield-Cholame Valley segment
of the fault, Brown shows only the main and western szecondary fault traces
that ruptured during the 1966 earthquakes, along with extenzions of the main
fault tragce to the northwest and sountheast.

Lienkaemper and Brown (1985) replotted the surface fault-rupture data from
the 1966 sarthquakes at a scale of 1:12,000, based on Brown's original mapping
on 1:3000- and 1:6000-scale air photos. ‘heir map depicts the fault rupture
more accurately than the published maps of Brown (1970) and Brown and others
(1967), and their fault traces are shown on Figure 3.

Dickinson (1966) mapped the regional geology within and northeast of the
San Andreas fault zone in much of the five guadrangles., The Quaternatry-age
fault traces shown by Dickinson, which were previously zoned by CDMG (see
Figures 2A and 2B), include a linear, northwest-trending, main fault generally
gimilar to that shown by Brown (1370), Brewn and otheras (1967), and bpibblee
(1971a, 1971b; 1972), Dickinson alsoc mapped numerous sinucus faulte that are
subsjidiary and subparallel to the main fault. He ¢onsidera the two principal
subsidiary faults within Cholame Valley t¢o be northwest and southeast
extensions of the main traces of the San Andreas fault. He notes (p. 717)
that both of these extension faults offset Holocene alluvium but locally are
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concealed by Holocene alluvium, NWeither Sims (1985) neor Dibblese (1971a) show
the double-trace extension faults northeast of the main trace north of Highway
46 (zee Figures 2A and 2B). Dickinson's extension fault along the southwest
gide of Cholame Vvalley (Figure 2A) is interpreted to be & surface fault
{dashed or solid line} in Holocene alluvium, although Dibblee and Sims show
this fault to be largely concealed., To the northwest of cCholame Valley
(proper), Dickinson shows this extension fault to offset Holocene alluvium
only in the vicinity of the western secondary trace that ruptured in 1966,
The broad zone of sinucous faults which lies northeast of the main trace and
northwest of Gold Hill are shown by Dickinson locally to offset Holocene
alluvium. Theae faults generally have not been verified by Dibblee (1971a,
1971b) or Simg (1985), and none of these faults are known to be histeorically
active. Dickinaon provided CDMG with enlarged versions {acale 1:24,000) of
hiz published maps in 1973, These enlarged maps were used in the initial
zoning becauge his published maps were of inadegquate scale. However, he
recanmended that CDMG zone only the main active traces of the San Andreas
fault (Hart, p.c., 1985).

Dibblee (15%71a, 1971b; 1972} mapped the regional geology in four 15-minute
quadrangles {scale 1:62,500) along the San Andreas fault (see Figures 2A and
2B). Of the numerous Quaternary-age faults mapped by Dibblee (and previously
zoned by CDMG), only the main and secondary active fault traces that ruptured
during the 1966 earthguakes are shown to have right-lateral, strike-slip
displacement. Sense of displacement along other trages is not indicated.
Evidence of strike-slip displacement along sane of the other Quaternary-age
faults (near Middle Mountain and south of Highway 46) consists of bedding
attitudes in the Plio-Pleistocene unita, with strikes that are parallel to
nearby faults. Many of his Quaternary faults are locally concealed by
Holocene alluvium (see Figures 2A and 2B), but he shows faulted Holocene
sediments along a 1.7 km-long segment of a northwest-trending fault on the
west side of Cholame Valley. Dibblee's locations for the main and secondary
fault tracea that ruptured in 1966 generally are near those shown by
Lienkaemper and Brown (1985), but locally are as much as 100 meters away from
the latter's fault traces.

Bims (1985) mapped the San Andreas fault zone in Cholame Valley, In tha
preliminary version of hig map of the Cholame Valley gquadrangle, which be made
available to CDMG, he shows the 1966 surface rupture as mapped by Brown and
others (1967). However he believes the fault traces shown by Lienkaemper and
Brown (1985) to be more accurately located and will show their traces on his
publizhed map (J.D. Sims, 10/11/1985, persanal communicatiaony, Appr Ox-
imately 300 meters southwest of Gold Hill (see Figure 2A), Sims shows a
northwest-trending Holocene fault that connects segments of the 1966 fault
trace. He states (p.c.) that the trace is based upen field cobservations of
warped and deformed terrace strata, a wet spot, and a low, southweat facing
gcarp. Two kilometers further to¢ the northwest along the main trace, he shows
faults alaong the east bank of Cholame Creek and in the adjacent hills. This
fault is not plotted on Pigure 2A but 1s the same as mapped by Dickinson
(1966). Sims states (p.c,) that evidence for these traces are the linear
creck bank, and a northwest-trending linear trough immediately north of the
creek. [air photo interpretation by Manson (this report) indicatea that the
linear trough may be due to movement of a south facing landslide at that
location.] Sims also shows a zone of several southeast-trending faults near
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the west side of Cholame Valley south of cholame Ranch, in latest Pleistocene
to Holocene alluvium and fan deposits (8ee Figure 2A). These latter faults
were not previously recognized or zoned.

gan Juan Fault Al _g;_kalci}.-.m‘-cfﬂw{)

gouth of Cholame and west of the san Andreas fault in the Cholame
quadrangle (Figure 2B) is the San Juan fault (pDibblee 1972, 13974). Dibblee
interprets the San Juan fault as beinyg a right-lateral, strike-glip fault with
significant truncation of the Paso Robles Formation and older wunits. The
fault locally is shown to truncate Holocene and Pleistocene alluvium south of
the Cholame guadrangle, but this may be a drafting errotr as these =sanme units
are pot shown to be truncated elszewhere. Within the Cholame quadrangle the
youngest unit offset is the Paso Robles Formation; the fault is concealed
where Holocene alluvium is present. Although San Juan Valley to the south
appears to be right-laterally offset, the smaller, younger drainages are not
systematically offset by the fault. Jennings (1975) shows the 5an Juan fault,
ineluding its northern extension in the cholame gquadrangle, to bave a total
length of about 66 km (41 miles). GZoning of the fault is reastricted to the
segment within the Cholame guadrangle because it ig the only segment within
the same uadrangle as the San Andreas fault.

AIR PHOTO INTERPRETATION AND FIELD OBSERVATIONS

Four sets of black and white air photos were available to the author:
USDA (1949; 1956) and USGS (1966, gcales 1:3,000 apd 1:6,000). These phot os
covered the San Andreas fault, but not the San Juan fault. No air photo
interpretations or field obs=ervations were made for the San Juan fault. Field
cbservations for the $an Andreas fault were made by the author on 23 August
1985, and were limited to areas neat public roads south of Middle Mountain
(see Figure 3). Earl Hart assisted the author in air phoeto interpretation and
field chaervations.

San andreas Fault

The active main and secondary traces of the sSan Andreas fault can be
followed on the alr photos as generally well-defined alignments of
fault-related geomorphic features (right-laterally deflected drainages,
shutter ridgesa, linear troughs and drainages, sidehill benches, closed
depressions, scarps, tonals, and saddles of notches). These features were
mapped in detail in the Steockdale Mountain, Parkfield, and Cholame guadrangles
where the 1966 fault rupture was discontinuous or not reported. The locations
of fault-rupture shown by Lienkaemper and Brown (1985) were generally verified
tn the air photes by the existence of fault-related geomorphic features (see
Figure 3).

Locally, both the main and secondary active traces becone difficult to
Follow on the air photos. The main trace iz partly cbscured by massive
landslides on the northeast side of Middle Mountain, and by erosion and
gedimentatian in Cholame Creek near Gold Hill., In Cholame Valley, the main
trace has a "right stepover® across Cholame Creek. Although no fault rupture
was noted in the Ystepover" segment following the 1966 earthguakes, north- and
northwest- trending tonals in the late Holocene alluvium appear to cannect the
two Fault traces., The western secondary active trace is not as well-defined
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on the air photos as the main trace, and had anly minor discontinucus surface
rupture during the 1966 earthguakes (see Pigure 3). Noarthwest of the road
batween Parkfield and San Miguel, at the northwest end of the fault rupture,
the western trace can be followed as an alignment of linear troughs, ¢losed
depressions, deflected drainages, and breaks-in-slope before becoming
cbliterated by the numerous large landslides on the southwest flank of Middle
Mountain., At the south end of the fault rupture, near Covington Lake, the
secondary trace cantinues to the southeast as an alignment of scarps, a
deflected drainage, and teonals before dying out in the Holocene alluvium of
Cholame Valley.

Noartheast of Palo Prieto Canyon in the Cholame quadrcangle, a secmdary
fault lies paraliel to and 300 meters west of the main trace (szee Figure 3).
The fault extends southeastward from the guadrangle. This secondary fault,
which was not previously recognized or Zoned, ¢an be traced on the air photes
as an alignment of scarps, a deflected drainage, and a long, linear trough.

Another secondary trace, defined by a prominent northeast-facing scarp and
linear trough, is visible on the U.S8.D.A. (1949) air photos 1.8 km southwest
of Cholame Ranch (see Figure 3). This 0.% km-long scarp in alluvium is
concealed at each end by modern alluvial fans, Although shown to be a fault
by Dibblee {(1971a), Dickinson (1966), and sSims (19853), this fawlt is zlightly
mislocated to the southwest on their maps.

No syatematic evidence of recent faulting in Holccene alluvium wae seen on
any of the several secondary faults shown by Dickinzon (1966) northeast of the
main active trace (See Figures 24 and 2B). With the exceptionsg of the well-
defined scarp along the Grant Boundary, and the secondary fault trace that
partially ruptured in 1966, n¢ systematic evidence of recent faulting was seen
for the other secondary fauwlt traces shown by either Dickinson or Dibblee
{1971a, 1971h; 1972) szouthwest of the main fault trace. See Figure 3 for
specific notatiaons.

Most of the faults shown by Sims (1985) in Latest Pleistocene to Holocene
alluvium and alluvial fang near the west side of Cholame Valley (Figqure 24),
can be verified on the air photos as alignments of scarps, taals, and linear
drainages. The other traces appear to be erosional in origin,

San Juan fault

No air photos were available far the San Juan fault and the fault was not
field c¢hecked, The topographic map (Figure 2B) reveals right-laterally-
deflected ridges and drainages in the N. 1/2 sec., 20 and 8., 1/2 sec, 17, but
not elsewhere. In addition, same of Dibblee's Holocene deposits in sections
29 and 32 are dissected, and may include undifferentiated Pleistocene deposits
where he shows the fault to be concealed. The fault is ¢learly Quaternary in
age, but evidence of Holocene activity is weak and inconclusive.

CONCLUSIONG

1. The San andreaz faulc iz a major, right-lateral, strike-slip fault which
extends northwestward acrogss California for 600 miles, from the Salton Sea
o1 the southeast to Point Arena on the northwest. The fault has a
north-trending offazhore extension between Peoint Arena and Shelter Cove.
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2.

The existing Special Studies Zones include the known active traces of the
gan Andreas fault as well as other Quaternary-age faults mapped by other
workers within the Cholame, Cholame valley, Cholame Hills, Parkfield, and
stockdale Mountain guadrangles. Because CDMG zoning policy has changed,
many of the previously-zoned faults do not meet the current criteria of
*sufficiently active and well-defined" (Hart, 1985, p. 3-6).

The main trace of the San Andreas fault can be £followed northwestward
across these five quadrangles as a generally well-defined alignment of
fault-related geomorphic features developed in Holocene alluvium, late
nuaternary landslide deposits, and rock units of Pleistocene age or older
(sae Pigure 3). sense of displacement along this trace is clearly
right-lateral strike-slip. Most of this main trace ruptured during the
1966 Parkfield earthquakes (Lienkaemper and Brown, 19853), with total
right-lateral dizplacement of "a few inchea®™ (Brown and others, 19%67, D.
1). Due to Lienkaemper and Brown's replotting of field data on a
larger-scale map, their fault rupture locatione are more accurate than
those shown by Brown (1970) or Brown and others (1967). Creep
displacement als¢ is recorded locally.

L secondary northwest-trending active trace of the San Andreas fault,
which also ruptured during the 1966 earthquakes, lies to the west of the
main fault trace {Brown and others, 1967; Lienkaemper and Brown, 1985),
This western trace had less right-lateral displacement during the
earthquakes than the main trace and ruptured discontinuously (Brown and
others, 1967). Based on fault-related geoamorphic features in bedrock and
Holocene alluvium (Figure 3), the 1966 traces of Lienkaemper and Brown
(1985) can be connected and extended to the northwest and southeast.

Northeast of Palo Prieto Canyon in the Cholame gquadrangle is a secondary
fault that lies patallel to and 300 meters west of the main trace. This
secondary fault appears to be recently active and can be followed as an
alignment of scarps, a deflected drainage, and a long, linear tr ough.

Another secondary fault southwest of Cholame Ranch appears to be active
and is well-defined by a prominent scarp and linear trough. However, it
cannot be extended as a surface feature to the northwest or southeast.

Tn the western part of the Cholame Valley quadrangle, at the Monterey
County boundary, a 2one of several short, disgontinuous, northwest-
trending fault traces were mapped by Sims (1985) in latest Pleistocene to
Holocene alluvium. Most of his fault traces are moderately well-defined
by scarps, tonals, and linear drainages that are suggestive of Holocene
activity., However, two of the traces appear to be erosional in origin,

Dickinsan (1966) shows several curvilinear, northwest-trending Quaternary-
age and Holocene-age faults northeast of the main fault trace. These
tracez are poorly defined and could not be verified on the alr photos as
being active faults (Figures 2A and IB). Other previously-zoned faults of
pickingon (1966) and Dibblee (1971a, 1971h; 1972) could not be verified as
being active faults (Figures 2A and 2B).

The San Juan fault is a significant, north-to northwest-trending fault
that liea to the west of the San Andreas fault (Jennings, 1975). Dibblee
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{1972, 1974) interprets the north half of the San Juan fault to have
right-lateral, atrike-slip displacement. The youngast unit shown by
Dibblee to be faulted iz the Paso Robles Formation, with possible local
truncation of Holocene and FPleistocene alluvium south of the Cholame
gquadrangle. In the Cholame guadrangle, part of the fault is shown to be
concealed by Holoacene alluvium, which may include FPleistocene deposits
locally. Becauze there are no alr photos in the possession of COMG that
cover the north end of the fault, no photo interpretatian has been done,
and possible evidence of the fault's late Quaternary activity may not have
been noted, However, no evidence of systematic displacement of ridges or
young drainages is indicated on the topographic map.

RECOMMENDATIONS

Existing Special Studies Zones within the Cholame, Cholame Hills, Cholame
Valley, Parkfield, and sStockdale Mountain gquadranglez should be revised as
follows:

1) Remove traces of the San Andreas and associated faults shown by Dibblee
(1971a, 1971lb; 1972) and Dickinaun (1968).

2) ERelorcate the main and sec¢ondary fault traces of Brown (1970) and Brown and
othera (1967), using the fault traces of Lienkaemper and Brown (1985).

3) EXtend the fault traces of Lienkaemper and Brown, as shown in Figqure 3 of
this report,

4) add secondary fault traces as shown in FPigure 3 of this report,

5) Delete the naorthern end of the San Juan fault in the Cholame gquadrangle,
Air photos of this fault should be checked to verify this recamendation.

References cited for the Stockdale Mountain, Parkfield, and Cholame Hills
quadrangles should be Lienkaemper and Brown (1985) and this report for fault
location, with supporting data provided by Brown (1970), Brown and others
{1967), and 8chulz and Burford (1979}. References cited for the Cholame
Valley quadrangle should be Lienkaemper and Brown (1985), Sims (1985) and this
report for fault location, with supporting data provided by Brown (1970),
Brown and others (1967), and Schulz and Burford (1979). References cited for
the Cholame quadrangle szhould be Lienkaemper and Brown (1985) and this report
for fault lecation, with supporting data provided by Brown (1970) and Browh
and others (1967).

Michael W. Manzan
Agsociate Geologist
R.G. 3690
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